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(57) Abstract 

Diazabicyclo[3 .3. 1 Jnonane derivatives 
represented by general formula (1). wherein 
R represents -COWHCHR'WR 2 (wherein R» 
represents hydrogen or alkyl; m is 0, 1 or 2; 
and R* represents optionally substituted aryl, 
optionally substituted heterocycle, optionally 
substituted cycloaOcyl. alkyl or alkyenyl) 
or -COR 3 [wherein R 3 represents alkyl 
aralkyloxy or -NR 4 R 3 {wherein R 4 and R 5 are 
the same or different and each represents alkyl. 
or R 4 and R 5 together with the nitrogen atom 
to which they are bonded from a group (a) 
(wherein n is 2 or 3))]; interm ediates thereof; 
and a nicotinic cholinergic agent containing 
the diazabicyclo[3.3.!lnonane derivatives. 
The compounds have a nicotinic cholinergic 
effect and a dopamine-releasing effect and 
are usable as a remeddy for dementia such 
as Alzheimer's disease, a drug for relieving 
memory disorders, a remedy for central nerve 
degeneration diseases, and a drug for relieving 
cerebral function disorders. 
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5l£ (Q' ) 

ffc*tt C2 8] li-af-VH «b*« [2 7' ] ) *C t * 0 

-=J^>K, ^SC/Efb^-^O-fc'^ ^oo^>-tf> N l, 2-S?? 

T\ »*U<«a*»H«T, Efia^2 0 0 -CT'SC£:$-ti-T5-7*a^-3^ 

>$?aij K*tis$*Sc ccicr 1 oh (r 8 umtm b) t^^ns? 

t, Mfr5«iifcMT5i£3-&*cfcKJ:»K [2 8] t£fb7k£t£ 
3&©££*#<5o U m&fclk-f- h 'J ^ A^©i£&T-££1£i: 

9fb£f& [2 8] 

±i£©;££li> J. Am. Chem. Soc. . 70. 2381 (1948) 

ke«<d2ts. -f#*>s, 5 -7o*-3f->» <<k^jgo [27] ) 

i U ;:n£x* y-^ t J: 0 5 -^Dtz3f >Si^f;P 

«b£® [2 8] ) *»*£te£«fffl;Lfc£ttTfcSo *1' 
5 -7*a^^3^>K (fb£& [2 7]) £&*-f £C fctt<. -3^>K^t> 
Eft. fb£& [2 8] fcfiiTfSCirtfTtSo 
K£ (R) 

J. Org. Chem. . 26, 2522 (1961) KEtfc©2fi£tESH:: 

lt. <t&® [2 8] t-yry<tm (I) h\ Vi^^-r 
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^tSCiria^tfl:^ C2 9] C©gl£©'t*&gl2:, - h 'J Mfc£ 

S/i»a, ^b<li^n^©iS^^«J:0^B B Bfk'r*-i:irc}:<9. ft^tt [29] 

$>SlMi, Bull. Chem. Soc. Jpn. . 48. 3298 (197 
5) KEtt0'<5S>$Atttttfli^rt:<=. h U MfcEE. XtiBul 1. Chem. 
Soc. Jpn. , 6 1 , 1 9 8 5 ( 1 9 8 8 ) ***tt*ffl 
- h 'J ;UffcEl£3?©2r£K<fc <K ft^« [28] h 'J ;MfcLTffc£tSl [29] 

SIE(S) 

ffc*tt [2 9] *7A3-^ (0Jx.t*> /9J-** X.9S-** J'J-fxaM 

gT^-^A^TjqjfigitLT. gfifr£2 0 O'CKT, 3?Efr£> 1 0 O^E 
T-Cft***aSlBKlB*lT-5CtliiO, ffc£«D [3 0] »£L<li. 

SB? (T) 
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[3 1 ] £#*o 

[3i] limie-rec *<euc, tjizj-ji m*.ti. j-k^ x 

?n 'J K*©T7^*^V7-f KHtKiS$-£5c ti:J;^ ft£8) [3 2] * 
5£fc (U) 

<t&® [3 2] ^7713-^ *9J-h* 4'J?n\d 

^«-T5CfcJCj:0. [3 3] 5* [ 3 3 ] T'^Stl 

6 (1R. 5S) 3t*»tt**fiitr*C{i, ^h;^-r^-L-«5tt, ^ 

ffr&tt [3 3] (5t»K BnttWEtPIb) £*TEfilE (J) (E£ (J) I- 
ISV^SIS (L) ^oTfe«kv>) . (MK (N) X« (0) 
fto zttzjiOlt'k® [3 4] ?li^§HiIS5^ (K) t 

IWKSfcfcfTSCfcKJDBWftfctt [3 5] 

S£2F8c7li. ^tf I^IgTMJ: < [3 3] *Mt*CtA<T*, 

Ifc^ot, iWt-TS^T^fi/^o [3. 3. 1] 
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-(fist [l] T*SftS*$&9§fl:£ttKl** **&*i::£-3<:tt<**fjfe*a<# 

•^Tififs/^D [3. 3. i] j i-ymmmt. -3^>*au >fMiRtf k 

WfflTfcSo «-»"C, S»^T1fb"i/^n [3. 3. 1] y-*->Ri*ttttKiBi& 

-5c »*tlrt, a*yr-!ff2/^n [3. 3. 1] y >R**liT*'://W v 
_^ + ^>f->h>«. tf y ?«#©+ttWlSttSft©fcaK 

Tiffin [3. 3. i] y^- !!£-«!*; en T*$ns{fc£ 

ttlcR**ft**©-ei*tt<, 2-**V-3. 7-*JT*Ei/9a IZ. 3. 
1] ;t>ttt*tt5ft^«*fi^S. #*L<li, i>Tift:>^a [3. 
3. 1] /-*->^»f*t*-*S:5t [1] T*3tt*ffc£ire&So 

^rtfh-i/^n [3. 3. i] y^>»#»x«-e©aa±i ! i : ssnsift*E 

m. ***** **** ?Ub * k **** * 

tm». tt**u *©fdi©*ic*fl. uttftcnu 

T'y-feD-^h 'JT-bf-- K t'7f>, 5?h-*x 
fc»*LTlWW, «lt«, AM. **U 
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^Ttft^n [3. 3. 1] Jl-ymm& (»tL<lt-f&^ [l] -e^sn 
S^T-tftiS/^n [3. 3. I ] y^>m#ft) £0. lmg-l OOOmg, 
#K lmg-3 0 0 mg£f£5-f U\> 

to 

•H NMR h>®m%,&**Z*9 

MS SSfi^HlT*^? 

FAB MS ig&lW^jSWSaflr;^? 



DMF 




DMSO 




Me 




E t 




Ph 




Bn 




nmmi 





2-**y-3. 7-^T1ft"i/^o [3. 3. 1 ] J i~ > - 3 - # /I/** 

a) f'J^>-3, 5 ^x^xxx;t, 

3. l-'Jtibtfy&L (200g) ©x*y-;l/ C1300ml) SS^H4 
N£fb7R^-l. 4 (500ml)£in;i. 3 7 mmM&MfaLtzo Sit 

W«®^7jcc^»t. ifTKiJSBe^h'J^AT'ftil^StSLTgJSfk^ (219g) 
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b) fj^>-3. 5 -i;*^>»*;ifJHxfA 

3. 5 -^A^t^fiW^^r^ (219g) Ox*y-* 
(1500ml) tK^T. Tkilffc* 'J»5A (64.8g)©*Jg?fc (360rol)£»T U 

££T2 5^ra^tfc„ gCEjfc£»$8U * (500ml)£Jllx.-:?xf-;Ux--f ^ 
T^LZ-o TklKftK (56.2ml) Ztiaz.. 4*CT4 6 ^ISIEtST S C t K <fc D . 
M B B B tLTg®<k^ (124g) *m~o 

c) 5 - * /k^^ A - i3f Ai^r^ 

f'J^>-3. 5 I/Bl^y x^I/XXt^U (124g) (I. t)c#~F\ & 

fb^-^Jn^U l^WSn^S^U/co ££?££St&U SIS^tK^T. 

-tr> (500ml)SCf2 8 96T r/^-TTk (500ml)©&-&£!)Cj!ni*.5 C id X 
B H B tLTS@fb^ (88.5g)£#^o 

d) 1 - ( t e r t -7* h*i/£;ltfx;u) - 5 -ft;^*^ ^ f^'J 3 

- * Jl # > B$ x f- ;U x X x ^ 

5 -^;t,^<*><;U--3^>Kx^;l/X^.-riI/ (88.5g)©ft& (500ml)gffi& 
\zmt&& (4.25g ) *m%W%TF (3&E) . 6 0 *CT 6 B*|i5«#L 

fzo m^U^o SSS£1. 4--^^+^> (600nU)£tf*(600ml) 

<Dfe&®<Z®IRL, *&T, SWTES&KU ^-tert - 
-h (84.9g)£JlD;U gSTl 4^la1!S^L^o 5l£&£fmx^;lTf4ai U 

e) 1 - ( t e r t -7* h - 5-J/7;e^'J^>-3-** 

! _ ( t e r t -7*h + ->**#-;U) - 5 -*^'<*-f 'H^'J ^ >- 3 - 
*At:yiJxf^x^ri (70.0g)©tf <J >>> aoomDfc&ci^^iSffc'J > 
(13.2ml) 7 5'CT' 1 MflD«kL^ 0 Kl6?££l&fD£W7K<-a£\ 
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f ) 7- (t e r t -7* h + S/***-^) - 3. 7 -V7-*\£i/9 a IS . 3. 
1 ] y ■*->- 2 -T> 

1 - ( t e r t -7 - 5 - hf^U 3 -fc/l* 

>gfx^;Ui^x;U (61.2g)©Sm (500ml)fcfti::i*rt:6& (3.06g)£tlDX., tJc 
^B^T (3»£E) > MTSBMMItfl,*:. EfcSte«*lfc»»U 8B£ 
t -)l (600ml)C»PU fc&T, *3fc{fc^ h 'J -5 A (60* dispersion in 
oil v25.0g)£Sn;U 1 8B#RBftJ&aS£L/c 0 gl£i££g*8U 5 %mki^1kiJ 

4- (&*£& : ? do*/IA- y *y -;KDiS£S&) KTftfiU £®ffc£® 
(34. lg)£t#/c 0 

g) 7 - ( t e r t -7* H4-->*^sK-^> - 2 - **7 - 3. 7 -5>7if t"i/ 
7n [3. 3. 1] ;t>-3-*A#>l^>yA7S K 

7- (tert-^h + i/*^-^) "3, 7 - : J7*f t"-> ? n [ 3 . 3. 
1] j i-y- 2-*> (l.OOg)© h/Ux> (10ml) SftC'O W;->7*- 
h (0.616ml)^fiD>L. 8 0 °C<rC 3 B*|Bj;tnj& Lfc, g[£:«£*ttLTS/ 'J 

Ti8Lttft*tt (1.60g)*»fc o 

h) 2-**7-3. 1 - : J7*f\i : ;9u [3. 3. 1] y > - 3 - *^*> 

7- (ter t-7h*->*A#cA) -2-**7-3, l-itT-tfEi/f 
a [3. 3. 1 ] y 3 -*A^>i'<>y*7 i ; K (1.60g)G> 1, A - : J 

**-*y (15ml) ^JC4N^fb7jc^- 1. 4-^**-9-> (15ml) £finx^ ^ 
Sire Lfco gCift^SliLM^^^-^XCfTKoS^tt^OS 
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2-**7-3. 7 -2>T1f fcf->?o [ 3. 3. 1 ] y +■ > - 3 - 
2-^^7-3. 7 -^T1ft*->^D C3. 3. 1 ] J + > - 3 - * 

- 1 ?ji,t i k&ke mmm 3 > 

2-^-^7-3. 7-^T-!ffi/^D [3. 3. 1] J + > - 3 - * A* >S 

-xf;l,7; KJMMfc <*tt«4) 

2 -**7-3. 7 -v>T1f tf->?o [3. 3. 1 ] V + > - 3 - * >K 
- t e r t -7*^T~ Kfilfi ($iSfc0J5) 

2-^-^7-3, 7-^T1f*t"^^n [3. 3. 1 ] J i~ > - 3 - ti A, if. >S 
( 2 - y h + >7i-^) T i K7v;U&£ 

a) 7- (tert -7" h*-># ^tf'-^) -2-**7-3. 7 - ^ T if t" i/ 
?n [3. 3. l] ;t>-3-*/^'>8 (2-^ + ->7x-^) 7; K 

l&Jfcffill -g) b ©ttfc> 0 K 2 - y h* 

^7*^7^7*- h£ffil^ Uttsffll - f ) Ti#£ft/c7- (tert- 

7' - 3. 7-s>rif t"s/?n [3. 3. 1 J y:f->- 2 -* 

> (200mg)<fc *)%M<t&® (302mg)£»fco 

b) 2-** 7 -3. 7 -i?T*r [3. 3. 1 ] J + > - 3 - * > 

& ( 2 - y h + >7 x— ;i/> r $ F7v^ae 

7 _ (tert -rh^'/*^*-^) - 2 -**7- 3. 7 -^7ft'i/? 
a [3. 3. i] ;t>-3-*^*'>8 (2-n + ^7x-;i/) 7; K 
(295mg)<Z> 1.4-^**^> (5ml)*ttK 4 Nttffc**-1. 4 - i^**-* >(5ml) 
MKTl*illt*W!:. fifc*«»LMfcft»W**lB** D 
o**AT»ltiSU:« *T«li««U Ril^V^o^y-A (10ml) Ci&ff 
L7v;l/© (241mg)©'(' 7 7*o/<y (40ml) &&£fiP;iftltU 
J -)l&V*®m&®&Qft%&?Z>^tiZ£i)mm<tii® <198ng)£l*fco 

£ Jfeftl 7-12 
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3 _ ( (S) -i-7x-Aif**A^A) -3. 7 -S^T-tf t"i/?o 

[3. 3. i ] j i-y- 2-*yy?>i<wt& (fOfeflm 

3- C (R) -3, 7-i>T1f b*S/2o 

[3. 3. 1 ] y 2-*>7v;l/ge£ (HJS^J8) 
2-**V-3. l-VTWi/fa [3. 3. 1 ] 7 3 

- ( 1 -*7¥-*) T * K7v;Ug*£ (ltit«9) 
2-**y-3. 7-^T1ft*2/^D [3. 3. 1 ] 7 f">- 3 

_ ( 3 _ y h*.>7x-;io r * K7v;UKE (HflfcflJ 10) 
2-^*7-3. 7-5>7"»ft*;/?a [3. 3. 1 3 J 3 

- (4 -/• h + ^7i-A) T ~ K7v;u»i& (HJIflJ 1 1 ) 
2-**V-3. 7 ->>71f t^?a [3. 3. 1 ] J i~ > - 3 - * y& 

-<< 'JZfv\Z)l7 i K7-e;U»* (HJfifldl 2) 
Sttffl 1 3 

2-**V-3, 7--^7f fi/^o [3. 3. 1 ] J 3 
(4-?dd<>^) 7; K7v;l/gfig 

a) 7- (ter t-^h + ->*^t>-^) -2-t+7-3, 7 - S>T«rt"S/ 
?o [3. 3. 1 ] y 3 -fJJltf>& (4 -?DD^yA) 7; K 

4 - ?DD7i-;Ht8 (850mg)O h;Ux> (10ml) ^S(Ci?7 x-;U 'J >& 
y*JY (1.18ml) . h'Jif^T;> (0.764ml)£8llx.s ISCT 1 B£liJff#U 
8 0 ( CCTi™^U:o 

SCfcfcKllffiM 1 - f ) T'#^n/c7- (tert -7* h*i/**#i;l) - 
3, 7 -i^TIf t~i/^D [3. 3. 13 Ji-y-Z-*y (400mg)^jDX- 8 0*C 
(lT3NFram^b/c 0 SES&Kfi^i^U (30ml) £fiD*. 5 *5iS&7R^# 'J -5 A 

;KDiI£fc8D KTffS!U£grt:£«D (670mg)£#/co 
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b) 2-**V-3. 7-^T1ft:^7o [3. 3. 1] y*>- 3 
$ (4 - ^dd'OM) T E K7v;Hfci£ 

7- (t e r t - ^h + ->*At'-A) ~ 2-**7- 3. 7 - ^Tlf h"-> ? 
a [3. 3. 1] 3-* AsK>» (4 -?dd'<>^) T5 K(664mg) 

J:0> HJI«»l6-b) fcl«*«D#ftT«Bfl:*tt (343mg)£'f#/-o 
gffiftTl 4-6 0 

nmm 1 3 tswo^T, l/c 

2-**7-3. 7-v*Ttft":/?n [3. 3. 1 ] y > - 3 - * ;U+*>» 

- (3-?DD'<>^il') 7i K7v/l,&i£ (HlfcflJl 4) 
2 -**y-3. 7-^Tiff->^a [3. 3. 1 ] J +>- 3 

- (2-^aD^>^;l) 7; F'7v;lStS (HSIfe#J 1 5) 
2-**7-3. 7-^T1ft"'>^n [3. 3. 1 ] / ^ > - 3 - * /U* >Bfc 

- (4 -7;^a^<>>?;l) 7; (HSfctfJ 1 6) 
2-**7-3. 7-$>T«fk*S/*a [3. 3. 1 ] 7 + > - 3 - * >l*>& 

- (3 -7;u^nOi;;i/) K7v/ug?i£ 7) 

2-^-^7-3, 7 -C^Tif t'^^a [3. 3. 1 ] J i~ > - 3 - * 

- (2 -^U^n'OiW 7; K7v*Blifi (HSfcflJ 1 8) 
2-^*7-3. 7-^7^fb*->7a [3. 3. 1 ] J + > - 3 - ft 

_ (4 _y 7; K7-?n/»* (HJfctfU 9) 

2-^-^7-3, 7-^T+Kt"->^a [3. 3. 1 ] J i~ >- 3 

- (3-y h + i/'Oy*) 7; K7"7^»ffi (H»J2 0) 
2-**7-3, 7-^T1ft-i/^a [3. 3. 1 ] y 3 - 

- (2 - y h + T S K7"?;t,B*ig (^^2 1 ) 
2-**7-3, 7-^T1ft"S/^o [3. 3. 1 ] y*>- 3 

- ( 3. 4 -S>y h T i K7v;bS^ (^560112 2) 
2-**7-3. 7-> > T-9 t h*^^o [3. 3. 1 ] J +y- 3 -ti)\,X>m 

- (3. 4.. 5 - h U y h*->'<>^^) ^ * K7Vil/ift (HS&^J 2 3) 
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2-**7-3, [3. 3. 1 ] J i-y- 3 -tultf'sWL 

- (3, 4 - t TV y'Jit^i/^y it )l) T i K7v;U&£ (fUfcfti2 4) 
2-**7-3. 7 ->>Tif tfi/^o [3. 3. 1 ] y 3 - # >gfc 

- C4- COi>/U:t*» 'OiW 7; K7v/Hfci* (HJfe#J2 5) 
2-**7-3. 7-^T«ft:^?o [3. 3. 1 ] y ■*•>- 3 

- (3. 4-i> CO^U**^) 'OiW 7; K7-7;l/»£ (HJfeflJ 2 6 ) 
2-**7-3. 7 -i^TIf b'^?o [3. 3. 1] y + > - 3 - * ^sj?>» 

2-**7-3. 7 -£>T1f fi/^n [3. 3. 1 ] 7 ^ > - 3 - * >gf 

- (3-?no-4 -y h + S/'OSW 7; K7V/I/&& (HSI0II2 8) 
2-**7-3. 7-^T1ft"^^o [3. 3. 1 ] 7 + > - 3 - * tl># >& 

- (3 -7J\,*a- 4 -y h*S"<>>W T $ K?v;t/&£ (H»J2 9) 
2-**7-3. 7 -^Tlf t'^^n [3. 3. 1 ] 7 ± > - 3 - * >& 

- (2 -y 7; K7v*»tt (listed 3 0) 
2-**7-3. [3. 3. 1] ;t>-3-*^t:>S 

- (3-yf;K>i?A) 7; K7"?;U&£ (Hffift 3 1) 
2-**7-3. 7-S?T1f t"i/^n [3. 3. 1 ] J i~ > - 3 - * A,# >& 

- (4 - T S K7v*Btt (IIJfc0>J3 2) 
2-**7-3. 7 -i>T1f k"S/?o [3. 3. 1 ] 7 * > - 3 - ii 

- (2 - HJ 7AtD/W>-^) T S F7v;l/®tg (Hlffi0(]3 3) 
2-**7-3. 7 - s JTWi/9a [3. 3. 1 3 y 3 -iJJl#>& 

- ( 3 - h 'J 7AtoyfM>-;;l) T * K77A8ft (Hifi^J3 4) 
2-^+7-3. 7-^T1fh"->^D [3. 3. 1 ] J ±> - 3 - # 

- (4 - h »; 7AtD>fM>i^A) T S K7t^8» (f£J(fi0>J3 5) 
2-**7-3. 7-^Tift*^^o [3. 3. 1 ] J t > - 3 - * Jl* >& 

- y<7vW 7; Cf^ttM 3 6) 

2-** 7- 3. 7-^T1fh"5/^n [3. 3. 1 ] y - 3 - fc^stOfi* 
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_ ( 4 + y $ K7v;U&£ (HJISfiiJ3 7) 

2-**7-3. 1 -VTWslu IZ. 3. 1 ] J T > - 3 - * /U*7& 

_ (4 - 7i ;m>^) r ~ K7v;us^ (nmmz 8) 

2-**7-3, 7-^Tift"'>^D [3. 3. 1 ] J 3 -tulrtf>& 

-(3,4 -^DD<>y/0 T i ¥7-?>m& (H»J3 9) 

2-**7-3. 7 -i?T*f [3. 3. 1 ] J + y- 3 - tUlH>WH 

- / W; K7^;U®ig (gftfflM 0) 
2-**7-3. 7-^T-»ft*->^D [3. 3. 1 3 J i~ > - 3 - * 

- ( tr»J -^> - 3 --f A- /f-rtO T i K7v;b«iM (HS£0>J4 1 ) 
2-**y-3. 7-i?7fb"->?n [3. 3. 1 ] y ^ > - 3 - ts h# >» 

- (try y > - 4 --f^-yf t i k^v^bhs (^StetfH 2) 

2-^+7-3, 7-^T1ft"i/^D [3. 3. 1 ] / ^ > - 3 - 

- (-J-7* U >- 2 --f ^- yf-^> T * K?v;U»tt (HJfeflU 3) 
2-**7-3. 7-^Tift*>^o [3. 3. 1 ] J 3 

- (2-^7f-;b) 7; F'7v;U&i& (USteflJ 4 4) 

2-^-^7-3, 7 -^Tlf f^^D [3. 3. 1 ] J + > - 3 - ti )l* >& 

- (i-y? U >- 1 --f^-yf A) T ~ K7v;U&£ (H»J4 5) 
2-**7-3. 7-^Tifh"->?o [3. 3. 1 ] y >- 3 - * 

-7x?f^7; K7v;l/S$il (HJI0J4 6) 

2-^-+7-3, 7-^T-tfb'^^a [3. 3. 1 ] / +■ > - 3 - * >& 

- (2 -/ T i K7"7;UK£ (HJI0>J 4 7) 
2-**7-3. 7-^T1ft*i/^D [3. 3. 1 ] J + > - 3 - t> >& 

_ (3-y h + ->7x^f-;l) 7; K7v;l/g*£ (HSfe^J 4 8) 

2-^+7-3. 7 -i^TIf t*->^n [3. 3. 1 ] J + > - 3 - t> 

- (4 - i h + ->7i?f^) T i KT7-7;UffilM (HJfcfllU 9) 
2-^+7-3. 7-5>T1ft:5/?o [3. 3. 1 ] J i-y- 3 

-^ok'A7; F7V/U&S (l£&fe#J5 0) 
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2-**7-3. [3. 3. 1 ] J + 3 

-i/7a7aVJlT I K7^*B* (^JfiflU 5 1) 

2-**7-3. 7-^T-»f b"->^n [3. 3. 1 ] J + > - 3 - * k# >Wt 
-J'Jff-ATi K7-7^»» (^flS0d5 2) 

2-**7-3. 7-5>T1ffc"->*o [3. 3. 1 ] J-f-y- 3 

2-**7-3. 7-S>T«flfS/?D [3. 3. 1 ] J + > - 3 - * 

- (2-/f*^-*> K77Aift (HS&0J5 4) 
2-^*7-3. 7-^T-tft^^a [3. 3. 1 ] J + >- 3 

->?d7W; K7v;US?£ (HSfe#J5 5) 

2-^*7-3. 7-^TIff^^D [3. 3. 1 ] y ■*->- 3 

- •> ? a f- )VT I K 7 v A,mL (*«iW 5 6 ) 
2-**7-3. 7-:>T«ft"i>?o [3. 3. 1 1 J i" > - 3 - * 

-i/?n^-^7; K7^;Utt£ (fIJSfti 5 7) 

2-**7-3, 7-^T1ft"i/^o [3. 3. 1 ] y * > - 3 - *7*# 
-(2, 2. 3. 3 -r h5 / this 9 o7*a h*;U) T * K7v;U»tt (ftffiftl 
5 8) 

2-**7-3. 7-i>T1f b*->?o [3. 3. 1 ] y ^ > - 3 - 1> )l# >» 
-•/^□^i/;Mf^7; (HS(£#J5 9) 

2-**7-3. 7-S>TiTk"2/?ni [3. 3. 1 ] y 3 

fSJfiflJ 6 1 

2-*4 t 7-3. 7 -^Tlf t*->?o [3. 3. 1 ] y-J-7- 3 
a) 7- (tert -7* + - 2-**7- 3. 7 -S^TIf f-> 

?o [3. 3. i ] ji-y- (4 -Kyyjix+i/iy'JM t 

~ K 
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yvj\,**i/7x->i'W?m (82omg)^n\ nmm \ -f ) t-#bn/:7- ct 

ert-^h + f*A^)-3, 7 - *J7*f \£is? a [ 3. 3. \}J+y 
-2-*> (409mg)«J:0Sefk^ (805mg)£ff*: o 

b) 7 - (tert -7h + ->*^t'-^) - 2 -**7- 3. 7 -^Tlf t'^ 
?o [3. 3. 1] ;t>-3-*^#>i (4-kKa + J/^>-W T; K' 

7- (t e r t-^h + ^*^t:-;l) -2 -**7-3, 

a [3. 3. 1] ;t>-3-*A#>i (4-^>-^t*^>^) 7 5 

i 

K (533mg)©y (10ml) 8ft K 1 0 W (lOmg) 

TMft&SfTF. ^fiT' 1 B#fBffi#L/c 0 K[S«*a«Sfc»ttLMfl:£a(354mg) 

c) 2-**7-3, 7-^71ft"i/^D [3. 3. l]y^>-3-*^#> 
gfc ( 4 - t Kn*i/'<>^) 7 = F'7v;U&£ 

7- (tert - ^h + ^*^t:-i) -2-**7-3. 7 - ^71f £ > ? 

o [3. 3. 1 ] ; t> - 3 - * (4 - t Fd + ^>^) 7 ; F 

(340mgU^ ^MS0!16-b) i:|5l«CD^STSSfb#«!I (110mg)£ftfc. 

HffiiSl 6 2 > 6 3 
HJfe0»J6 1 <blilSI©;£)£T\ ^©fb^%I«-&5StL^o 
2-^+7-3. 7-i>71fh"S/?ci [3. 3. 1 ] J T > - 3 - £ 

- ( 3. 4 - ^t Ka + ->^>^;U) 7 5 Kig6*£ (ftffi#J6 2) 

2- ^+7-3. 7 -yrif h"S/?o [3. 3. 1 ] ^ 3 - 

- (4 - h Fa + ->- 3 - i h + i/'O^W 7 5 K7v;t/&£ 3) 
HlfcflJ 6 4 

3- (N, N-^yf-^*^/<t-f A) -3. 7 -^7-!f t"->^o [3. 3. 
1] ;t>-2-t>7-7;i.8ig 

a) 7- + -3 - (N. N-S>/f-**;U><* 

4)1) - 3,. 7 -^7iff->^D [3. 3. 1] y-f>-2-*> 
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mmmi - f ) r&btitzi- (tert - r - 3. 7- 

^Tift*i/^a [3. 3. l]y^>-2-^> (600mg)©N, N-^yf-^* 
;bA7; K£& (12ml) *&T. tert -7h*->K (841mg) 

^lm^glwT2 O^IBIfiK^Lfco E£«***U N. N-i>;*f-***/<* 
^;^D7^K (0. 690ml -e©££2 Oftf«t«#Uco ££££7fcK£ 

y;l*7^?a7hr77-f- (fcSHfc: 7 ° A - / * J 
»CT»SlLMfb£tt (549rag)£®fc„ 

b) 3- (N. N-S>/*>I'**><*4J10 -3. 7-£>T1fk'5/?a [3. 3. 
1] y 2 -^->7v;USeffi 

7- (t e r t-^h + ^^^t'-A) -3 - (N, N- 'J * T )l'<*<< 
;i/)-3. [3. 3. 1 ] y 2 (540mg)J:>K 

HJfc#J6-b) ^^«©^tft-CSSft^ (66.0mg) £f#/c 0 
HJfcflJ 6 5 

mmme a tmm^mr. 3- (e^y.s>>- 1 -3. 7- 

i?7iffi/>D [3. 3. 1] y 2 -*>7^;U&£££fi!cL*:o 

HJfctfJ 6 6 

3-T-trf-.*- 3. 7-^Tift*->^o [3. 3. 1 ] J + > - 2 - * 

a) 3 -T-fe^;U- 7 - (tert -7* - 3, 7 -i^Tif b" 
->?n [3. 3. 1 ] 7 2 

gttffll - f ) T#^n/c7- (tert - 3, 7 - 
^T-lft'i/^D [3. 3. 1 ] 2-* > (2.30g) (10ml) * 

mix.. 1 2 o*CT2i$iaifti&bfco sie^^/^y-^ Cl5ml) fcfln*.* SffiU 

fb£© (2.45g)£#fco 
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b) 3 -T-b^U- 3, [3. 3. 1 ] J + > - 2 - * >g 

as 

3 _ 7tf . ;l ,_ 7 _ (tert -7' h*S/**#-;i<) - 3. 7 - i?Tlf 
?o [3. 3. 1 ] J + y- 2-*> (1.00g)©i^? nn y (8ml)&&K. 
*#T. M :7;U*a|fcifc (8ml)£tnx.3 0#fUB£#L^o SCEPSIS U fig 
ftSW7k£lJn;L&ffif# »J ^ATE&tti U is ? aa / ? yT'til&Ltz 0 WffiJB 
h'J^.A'Cft****^^ (10ml) K&I?U 

0. 2Nffiffc*3H-ft»xf-^ (12ml) ^ilTl 1 V$fBlW.WLti'&1&1&Ltz 0 m 

J -^<k0fl^i?Bt-'5C £iz£r>mm<t&® (395mg)£#fc<> 
Uttft 6 7 

3 - t*/<D-f ;l- 3. 7 ->>T«f t"->?o [3. 3. 1 J y-J->- 2 

a) 7- (tert-^h*^*At:iA) - 3- t'<n^A-3, l-VT+f 
fc"i/?n [3. 3. I ]>/■*->- 2 

1 - f ) T&t>ntz7 - (tert - 7* h * is* Jl*-Jl) - 3. 7 - 
^T1ft*i/?o [3. 3. 1 ] J i-y- 2 (1.20g)©i>? no y ?y (12 
ml) tR&T, Mx^/UTS > (2.09ml) H 9 * 7 4 Y 

(1.23ml) ^ix.IST2 0#ltltt#Lfc« £ft«K 5 'J * A* 

(15ml) £511*., i?^Day^>rttfflUfc. W&li£&fo£W7kTftf*U IS 

b) 3-fcT'<o-f*-3. 7-S>T1f t*S/?a [3. 3. 1] J-fy-2-*y 

ftttftll -h) fc!M©£fcKJ:9, 7- (t e r t -7* 
- 3-£/<o-f;l,- 3, 7 -isT-fZisfa [3. 3. 1] J+y-2-*> 
C1.57g)J: *)««fl:^«l (685mg)£$*o 
Htt^6 8 

S-*:/^****;/**^-*- 3. 7 -5?T1f t'S/^o [3. 3. 1 ] y ^ 
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>- 2 -•t>7'7>l&& 

a) 3 -s<y : J)l**i/ti)l*-)l- 7 - ( t e r t ;U) - 
3. ' h"->^a [3. 3. 1 ] 2 > 

ISJfifll 6 4 - a ) t^«0^{r<kO. N. N-^^f A*A/<*^a;d5 
K©ft*3'0C'<>^^***>*^'K-=-^^D7-r K (0. 891ml) HJfcflJ 
1 - f ) T#<&*1^7- (t e r t -7 h - 3. f 

i/?o [3. 3. l]y^>-2-*> (500mg)J:OSS{t^«3 (399rag)£®fc 0 

b ) 3-/<>^;|,t+->*^l'-3, 7 -i>T1f t*->?o [3. 3. 1] J 

3-s<yiJjl*jri/J]Jl#—Jl-7- (tert-^h*->*At'-A) -3. 
7 ->?T1f bf^o [3. 3. 1 ] y 2 (389ng)0-:>? do y * > 

(3ml)*»Jw, *&T. h'J7A.*aft» (3ml)£Jfl;L 3 0£IWHM$Lfc o 

(5nl)K*»U 7v;Ugf (80mg) O-fV^o/V-A (20ml) £ffi&2lll*.Mr 
U VT'daV- ;u J;*) Hfea B B"r SCirC <k£SBff:6til (175mg)£# 

nmms 9, 70 

(1R. 5 S) - ( + ) -2-**V-3, 7-^T^ffv/^D [3. 3. 1] 
j + y- 3 -ft ^#>»5/ ?D><>f*7; K7V*B* (H»J6 9) &tf 
(IS. 5R) - (-) - 2-t*7-3, 7-^T-tf b"i/^o [3. 3. 1] 

3-*At^S^?D / <>f^7; K7T*Btt (HSfe0»i 7 0) 
a) 3. 7 -yrif h*S/^o [3. 3. 1] y*>-2-*:/ 

Uttfflll - f ) Tf»£ttfc7- (t e r t -7 h*5/***-*> - 3. 7- 
-;>T^f t"5/?o [ 3. 3. 1 ] J + 2 (6.40g)O 1 . 4 
(50ml) *tt«l4Nfflfb**- 1. 4-^^"+-tf> (50ml) £tn*., SfiCT 1 

mtBititwuzo Kic«*ai«ta«ic«»*y^^ (5.5ig)*j$ft, 

6 1 



WO 96/30372 



PCT/JP96/00742 



OMffc^tt (2.98g)£®^«> 

b) (1R, 5S)-3. 7-Wt*->?o [3. 3. 1] >"f>-2-*> 
L-S5i*££tf (1 S. 5R)-3. 7 - ^T^fb"-> ? o [ 3 . 3. l]Ji- 

>- 2-*>D-SI5»tt 

3, 7--^T1ft*i/?D [3. 3. 1] y^>-2-^"> (2.98g)©x^y- 
(30ml) C8 O'CtK^TL-SSK (1. 60g)©x* y - ;U (35ml) -7jc 
(7ml)iI-£&&£;DDX-££T- 1 2 0WSU:, #r ifc-f *& B B H £flS& t y * 7 

9 ^JIT^-tii J: 9 ( 1 R. 5S) -3. 
f^J'D [3. 3. 1 ] y 2-*>L-SI5K* (1.20g)*»fco 
£&£g*SL8&K&tK# 'J ^i* (996mg)*£?£, h 'J * A£®*fctJD 

x.5 %x^y ?nn*;Ui*Tl*ak SISU gS&^x* y - ;U (20ml) II 

0*CtK^±TD-?B5K (1.06g)©x*y -Jl (30ml) -7* (6ml)iS-& 

g^iJ:0Sfee B B t5:ti:«):(3 (IS. 5R)-3. 7 -iST*\ii/9 a 13 . 
3. 1] ^ >-2-*>D-MEm& (77lBg)£»fc 0 

c) (1R. 5S) - 7- (tert-^h*^^^) -3, 7-iST*f 
b"->?n [3. 3. 1 ] J i-y- 2 ( 1 S. 5R)-7-(tert 
-ZTY*i;tl )l#=-)l) - 3, 7-^T1ffi/7a [3. 3. llJi-y-2- 

( 1 R, 5S)-3. 7-^Tiff^^o [3. 3. 1 ] 7 :T > - 2 - * > L 
-fi5fttt©l. 4-> ? ^+1f> (20ml) -* (20ml) ig^S^C tK&T\ £ 
W (1.36g)&tf^- t e r t -71- h (832mg)£JlD*.x SfiT 1 8 

/»TK*H»»*LT, (1R. 5 S) - 7- ( t e r t -7 h + i/fc^rf-*) 
-3, 7 - ^Ttf t"i/? n [ 3. 3. 1 ] J ty- 2 (892mg)£®/io ^ 
»IC (1 S.. 5R) -3, 7-^T^ftfi/^n [3. 3. 1 ] 7 + > - 2 - * > 
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D-jg5&& (751mg)«k0 (IS, 5R) - 7 - (t e r t -7h*S/**#- 
*) -3. 7 - f JTWi/9v [3. 3. 1] 2 (583mg)£'f#/c 0 

d) (1R, 5S) -7- (t e r t -7* h*****-*) -2-**7-3. 
7 -^y-if h"->^o [3. 3. 1] ;t>-3-*A#>8S'?o^>fA7; 
K£tf (IS, 5R) -7 - (t e r t - 7 h -2-**7- 
3, 7 -v>T"»f t~>?n [3. 3. 1 ] y * >- 3 - *7/l/*>8>? n'Of-rt, 

7; K 

ISJfeflll 3 -a) t^«0^ftT'4 -;aD7xi«©ftt)0i:^7D'< 
;/*;/27;l/*>®£flH\ (1R. 5 S) - 7 - ( t e r t -Zf >l#- 
;U)-3. 7 -i?T1f h*>^o C3. 3. 1 3 ^ ^ > - 2 - * > (240mg) X 0 
(1R, 5 S) - 7 - ( t e r t -7 ~ 2 -t*'J- 3. 7 

_^ 7 4f tfi/ ^ D [ 3 3 i] y 7 ->-3-*^^>a->^D / <>f^7; K 

(350ig)*»fc. (IS. 5R) -7- (t e r t-7*h*i>**#- 

;U)-3. 7-5>T"»ftfS/?n [3. 3. 1 3 J t > - 2 - * > (200mg) J: *) 

(IS, 5R) - 7- (tert-^h*i/***-A) - 2-t+V-3, 7 
-•7T1f t"->7o [3. 3. 13 ;t>-3-*A#>i , >?D y <>H7; K 

(253mg)£#fco 

e) (1R, 5S) - ( + ) - 2-t+V-3, 7 - $>T1f £*> 1 o [ 3 . 3. 

l ] 3 oOf-^r * K7v;i&g£t/ (is. 5 R) 

_ ( _) _ 2 -**y- 3, 7-^Tif t"->^o [3. 3. l3y*>-3-# 

(IR. 5 S) -7- (t e r t -7*h*->***-A0 -2-**7- 3. 
7 -^T-tf h">^a [3. 3. 1] yt^-S-***^?^^; 
K (345mgU0. fOfi0U6-b) ir^O^T ( 1 R, 5S) - ( + > - 2- 
^4, v _3, 7 -^Tiff^^D [3. 3. 1 ] 7^>- 3-*^#>*2/^o 
"C>f-*T ' K7VJl/Wtt (174mg)^»/c« (IS. 5 R) - 7 - ( t e 

r t -zrY*i/1i)\,X=-)l) - 2-**7- 3. 7--7T-9 s t'->^a [3. 3. 
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1 ] J + >- 3 -*^*Vll'>^o<^>f-^T ; F (250mg ) <k 0 ( I S, 5R) 
_ (_) _ 2 -j-^'J- 3. 7 -yr-tf t"S/?cr [3. 3. 1 3 3 

Sttftl 7 1-76 

HSfe0d6 9 . 7 0 tP«CD^ftT\ fc® Lfco 
(1R. 5S) - ( + ) -2-**7-3. 7-^T1ft*i/^o [3. 3. 1] 
y^>-3-*A*>ll- (3. h*2/'<>^^) 7; K7v;U»£ 

(H»J7 1 ) 

(IS. 5R) - (") - 2-tt7-3, 7-S>T-tft-S/?o [3. 3. 1] 
3 (3, 4 h + i/'O^l') T ; K7v*»* 

(Hifc#J7 2) 

(1R. 5S) - ( + ) -2-**y-3, 7-ifTWi/9a C3. 3. 1] 
;t>-3-*At:>l- (4 h*->^>iW 7: K7v;u»ig (^itefll 
7 3) 

(IS. 5R) - (-) - 2-t*V-3, 7-yT-tffi/^o [3. 3. 1] 
7 4) 

(1R. 5S> - ( + > -2-**V-3. 7-i?TV£i/9a [3. 3. 1] 
, 3 -^;u^>a- (3-^no-4-> K7"7* . 

&g (HS&0I7 5) 

(1R. 5S) - ( + ) -2-**7-3. ' 7-i^Tlffi/^o [3. 3. 1] 
y-f>-3-*^#>»- (3-7^*0-4-^ h + f'OiW 7; K77 
'Ufttt (HWJ 7 6 ) 
H«60J 7 7 

(1R. 5S) - 2-* + V-3, 7--^Tff->?D [3. 3. UJ + y 
- 3 (4 -y 7; F* 7"7^»* 

a) 5-^oti3f>»ifA 
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(i) 5 -^o^-3f->e^t>©i!iig 



HOOC 



Br 



EtOOC 



Br 



XT 

N 




£8 (ltjl8g)cDx^y->'K375n)l) 5 -T'ot-af >S*Cl00g. 

495nmol) 4t%mMULtz'&. filS«*«EBISLfc 0 SSffiC* • 

(150ml) &tf^*1r:/ (400ml) £iDX.fc&. KBSttk^ h U $ M36g) £Snx.T 
**DL/c 0 fli^^, 7jcl^^i7->(150mK lOOinl 1 ®) SfllfflU 
/w, W8!£-£fc-£T<&ft££*(100ml) TftfrLfc. h U -5 L 

(30g) Stfrgte&uog) ^flnx-TBO'CfrTio^ratniftt^o ^ig«3£-t-7-r h£ 

ffll^Tat*U ^+-9- > (250ml) TftfrLfco t ft&££fr-£T8EEg$g-r 
SCtKiO 5 -yn^-a^>i?x^;U(97.8g. iK^86!£)£&I££b , I i LT® 

'H-NMR (CDCh) 1.42(3H. t.J=7Hz). 4. 43(2H. q. J=7Hz). 8. 43(1H. t. J=2Hz). 
8. 84C1H. d. J=2Hz). 9. 130H. d. J=2Hz) 

HL£ 40-4 1°C 
(2) -a^^^bOKit 



-3^>®(2.0g), JUK3.1U) , *ffcf-*-;K2.32g) ®m&toZ. 150 "C 
(#£) (rC4*l»«#Lfc», ft*Cl.30g) ^itHllU S^K. MK(CT13 
^Fffflffi^L/;o rtS£40'C£-e&iPL/::&. x^y-;K0.90g) ^SlTLfco 1^ 
figKT20#|BJJI#Lfc&, rtfi80rt-T30#fflJJ!#bfco glfc&fcg&KgU 
^y^>(13.0ml)Rc;*(7.6inl) ^-llD^^o *te«#"r\ h U A£ 
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*0£'V/*>(1.5b1x 2) tStt!ill/;„ *T&II££fc>tfT> 

-=>^;/gKl00g)© 1 . 2-^?oD'<>t'>iS|[i: > lfM7> 70 
•C Ottfl) JIT. MWT. **<41.9g> &tf*fcf-*x;K7l.lg) ^^SITI 
fc„ »Tfc7«U 150 *C (*Hft) KT1.5 WmmWLtzVk* **(41.9g) SrilSll 
Lfc. 180 °C (*S) CT13B$RiHi#L/^ ft*(12.5g) £(l£fln Lfco 
3 fc?HWtf LfcflU Efc«£50 , C*Tft*PLfc. SfcftKx? y -;K44. 9g) £ 
»TU:'l 80"CKT30£IBHI#U.:o E£«£MKE U ftftxf-^ 
(100ml) „ ^7*>(75ml)atfx*y-M5Bl) *«»Jnx.fc8fc. ^£(rT12ffl 
»#Ufco «rffitt*BlftU ft»xf-;K300nl) T*»U ®f£Lfc 0 
iWtt©tt(221g)*^^>(75(Hil) &tf*(750ml) CSiSL, «#T\ 
»J^A(95.5g) SC/^ *668f* h U ^ A(107g)*Wl>JJ0^./co **<$c£K**¥L 
fcZirfcWSUfcSK #&L/-o 100ml) TSttdSLfco IT*! 

££*>-£T, 7K(500mlx2)SCffi&fa^ii7K (500ml) T $S7KS(6K^ h 

(123g. iR$67K) £&H££iPb t LTUfcc 
b) 5-i/7;-3f>Sxf^ 



(1) i/T^ftSCii-h'J^ft 

•>7>ftffl (I) C98%. 45.68g. 500mmol) t±EH a ) T*#'»ttfc5-:/D 
^.zu^Vllxf-MlOOg. 435mmol) Oi^yf A*AA7; K(500ml) S85idE£ 
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«*£B«t\ 4i»wa*L^. Kfc«*rta5or«»»LfcaKft»x*-;u 
(5oomi) , siaa* y ^^*aa(iooBi) *a*nn*fc. 3.25Nftaaaa-M» 

y (360ml) £rtB*30r~40TCKaoJ:5K25$HWfrtt"C»TU B 

BKT 1 l^raa^Ufco C©a, 28ST >*xT7k(45ml)£rt££20-C~30'CK 
«oJ:9l3»0o< Dftlitfca, #&Uc 0 *B£ft»xf-;Ki00nl) TSttfflL 
/Co *r«B££fr-£T 10X4a*(20ftnl) . «&fD^tS7k(450ml) TH&rfc£ Lfco 

ffBBKsaa(6g)*»;iaaK:T30£Ba*u ^B»*a*a, atft£«E 

a*&U/co Rafc/^-'KMOnl) -* (500ral) J: OttfifM"* C t >K 
5 - i/r J - ^ f- >&x^ ;K58. 83g. iK*77X)£a»fe*£fi t LTWfc, 

'H-NMR (CDCh) l.44(3H.t. J=7Hz). 4. 46(2H. q. J=7Hz). 8.570H. t. J=2Hz). 
9. 04(1H. t. J=2Hz). 9. 40(1H. t. J=2Hz) 

FAB MSCn/z) 177CMH* ). 149. 136 

M.& 85-87°C 
(2) - v *T K&mtZ iS-b'J Mfc 

Bull. Chem. Soc. Jpn. . 6 1. 1985 (1988) Kl2tfc 
©^fttltll- It- h U JUit&fT^t-o $kit- v*r)\< (li)(2.85g. 13.1mmolk 
£&5fc(2.56g. 39.2nimol) Rtf h y 7xx;Usfc*7 4 >(13.7g. 52.2mraol) ®M 
T;i3'>^ffl^T(-"C. T-tr h— h 'J ;K300ml) £fin*.. ^fi60*C(rT 
ll*B«#Lfco SlEaiwi/T>fl:t- h U ^A(23.5g. 479mmol)£flI]*.. 20£B 
affUfca. ±f£Xga) T#^n^5 -^Dtr.3f->axf-^(100g. 435 
mraol) ©T-thxhyMlOOnl) ASSO'CO* tmWbtio 22BffBl 

a, Efca^a&u B»xf-^(2ooBi) xcf5xaa* u ^*8B(iooii) £ 
soil, igt3o^ffi#i/:. *&k*»u io% fcaaam-hy* ^**a 

(150ml) ^Joil-C30^Ba»tfca, *B£ft»x*;Kl00«l) 
ttfflUr. W&II*^*^ fi»*a*(50nl)fc*(50nl)fr 3N 
aa(150nl) T«»ft»L^« 3NaB«:J:*a»Tfl'ttL/s*B*ftaxf-;l. 
(100ml) T'Httaitfco fl , aB*^*5'*"Caft***(50ml)t*(50«l)fr'&^S 
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&&m. &m&£M 100ml) -CH&rfe^Ufco ^Ttaif £3S7Kffiii-7- h U * ATE 
*U SlE»*&L/Co g|££y *y-Ml50ml) -7K(150ml) «k0i£ B B B 

rt-r-Bc: 5-2/Ty-3f->*xf-;K59.ig. tt*77x>*efejsfi t 

(3) 5> * Afcfc&K J: 5- h 'J Mfc 

Bull. Chem. Soc. J p n . . 48. 3298 (1975) CEtt 
O^fttHUCLtih'JMitfofc. ±EXga) T$£nfc5-:/o*x 
3f->»x-f-;K800ig) , 3 t7fk^7 'J ^A(58mg). ftB'<7 ^ A(77mg). S/T 
><fc* »J t7A(453mg) Rtf*'J'5r«M-:7F*i' K(78mg)01.3-S>/f-^-2- -f; 

h*x>TttaSLfco M*A-CIE*U 

;U:^+-»f>=l : 3) (Ci:0mi2L. 5 - >Ty ^^>Kx^;K438mg. iR 
¥7lX)£efe*gfi t LT?#/c 0 

c) 5 — T $ J / f-KW) 3 -#*#>i*xf-;U . -£Bfc£ 

b,ooc yy ch ► ""Vr " , 

N * N -2HC1 

H 

h^r u-^(-±EXgb) Tlf £ftfc5 -^ry-3^>»xf-;K20.0g. 
lUmmol). Wt(t&& (l.OOg. 5Xwt)Rtf*BKl6.6g. 4 3*)/x*y-* 
(300ml) *10;U *5ftga&T(5kg/cn>*) . 5CC-C8ltMWl/fc1k 70'CT 1 

mSimWLtio 5£&(ry *y-M200ml) £jnx.-c£jstt£»fl¥3-&fcfc, ft* 
HE£«*Lfco ««£»E»»U aat^h^x>(50Bl x2) T#»f4:t 
I- «k !) 5 - T ; >/ yf-A/tf^'J 3 -**#>ilxf-;l> • 

'H-NMR (DMS0-d,) 1.24C3H. t. J»7.5Hz). 1. 73(lH. m). 1. 98(1H. m). 2.20(2H.m). 
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2. 5-3. 4(6H. m). 4. 1 1(2H. q. J=7. 5Hz) 

FAB MS(m/z) 187, 136 

It* 240-247*C (dec. ) 
d) 7 -'O^U- 3. 7-^Tiftf^^o [3 



3. 1 ] Ji-y- 2-*> 



EtOOC 



XT 



*N -2HC1 
H 




Bn-N 




±12111 c) T'8£ttfcffi£j£0D(32.3g) t ? J -M300ml) &C/28* i- 
h h + K/y -M66.0g. 342mmol)£rSD*.. 2 I$f8iai3!c Lfco * 

©SCfc&K, MK6.57nl. lUonnol) *»Tbfc», KK* U ^ A(15.8g. 114 
mmol) , "C>t>JU?o>J K(17. lml. 149mmol) £flDx.> 4 EftBiMfabtZo % 
©KES&ir, fffcffiKl3.1ml. 228mmol) £Jjn*.fc&. ^ESJSLfc, MfeZlOX ? 
x>&7k*g&(100ml) -ft»x^;K80ml)T^«L^o WmiB€-10% ?x>8*7k 
i£ft(60nil. 40ml #1®) T£ Lfco 7kJI££fc>1*\ MlCT«#L# 

'J ^^^Jnx, pH9~-l 0 t L/:^ ftBx^;Kl60ml. 60ml* 1 
0) Ttttatfco W«!S££fc>-tf\ &*D£iE7jt(50ml)TSfc#L/-t£. *&7kB&&v 
y*i/^A-C«*U »*» r BE»»Lfco a««rft»x*M60iilUO*Sa 
fb-rSC t (w<i: t>> 7 -'OS**- 3. [3. 3. 1 ] y 

>- 2 -*>(16.3g)(5 -->7; — 3f->Bxf-;l/3^^©JR*62J5 ) £&3tfe£ 
at UT»fco 

•H-NMR (CDCU) 1.71C1H. d. J=12.5Hz). 1. 98C1H. d. J=12. 5Hz). 2. 10(1H. br s). 
2.20(lH.d.J=12Hz). 2. 24(1H. dd. J=2. 5 and 11Hz). 2.53(lH.br s). 
2.79(lH.d.J=llHz). 3.19(lH.d. J=12Hz). 3. 230H. d. J=12Hz). 
3.36(lH.d.J=13.5Hz). 3.48UH. dd. J=6.5 and 12Hz). 3. 60(1H. d. J=13.5Hz). 
6. 00OH.br s). 7. 1-7. 3(5H.m) 
FAB MSOn/z) 231 
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fill* 132-134°C 

e) (1R, 5S) -7- / <>^-3, 7 - SJTIf ? n [ 3 . 3. \1 J 



±aild) tllbn/:7-^>^^-3, [3. 3. 

l] y 2 -*>(200g)©y *y-Mi.o D £&T, (-) 

KyVJ Jl-L-m^GWt (L-DBTA) — **J$K326.8g)©y */-M2.0 

1) mmZMz.. M(7mg) ^JDx., li&Tl 8B#|ig}l#L/ < :o «fffiL^eft* 
»«L. x*y -;K 600ml) T'Sfc^L/co f»5nfcfc*£x* y -M4.0 I) + 

BU x*y-/K400ml) ttfc-rscfcKiO ( 1 R. 5 S) -7- 

<>^;l/-3. [3. 3. 1] ;t^-2-t>-L-DB 

TAi£(180.26g. iR$35.3& 99.55Se.e.W±) £&£&iSI t LTf»fc« 

'H-NMR (DMSO-d.) 1. 59(1H. d. J=13Hz). 1. 82(1H. d. J=13Hz). 2. 06OH. br s). 
2. 13(lH.d.J=llHz). 2.22(lH.d. J=llHz). 2. 25C1H. br s). 2. 790H. d. J=llHz). 
2.93(lH.d. J=llHz). 3.05(lH.d. J=12Hz). 3. 32C1H. dd. J=6. 5 and 12Hz). 
3.46(lH.d. J=13Hz). 3.5K1H. d. J=13Hz). 5. 86(2H. s). 7.2-8. l(15H.m) 

FAB MS(ra/z) 231 

177-179'C (dec.) 

[a] d = -92.6 ° (c=1.09. DMF> 

( 1 R. 5S) 7 - S>Ttf [3. 3. 1 ] / *" 

>- 2-*>-L-DBTA£(75.0g. 127mmol)£ h *x> (375ml) t tK (225ml) 
®g£tt(w»8BU 82#T, 'J ^tK&& (eSK* 'J t^35.22gt7k75ml) 

£ffi~FL/-o tKB^- K;l/x>(l50ml) TSIftaiL/Co MWl 




7 o 



WO 96/30372 



PCT/JP96700742 



gt5C blZ&t) ( 1 R, 5 S) - 7 -ly'JA,- 3, 7 - S>Ttf t" S> 7 a [ 3 . 
3. 1] y^->-2-J*-V©h^x>*»(156g)*»fc 0 C©8&£<ecD£ 

'H-NMR (CDCli) 1.7IC1H. d. J=12.5Hz). 1. 98(1H. d. J=12.5Hz). 2. 10(lH.br s). 
2. 20C1H. d. J=12Hz). 2. 24(1H. dd. J=2. 5 and 11Hz). 2.53(lH.br s). 
2.79(lH.d. J=llHz). 3.19(lH.d.J=12Hz). 3.230H. d. J=12Hz). 
3.36(lH.d. J=13.5Hz). 3. 480H. dd. J=6. 5 and 12Hz). 3.60(lH.d. J=13.5Hz). 
6. OOClH.br s). 7. 1-7. 3C5H. m) 

FAB ySCm/z) 231 

g>* 108-1 10°C 

[a] d = -42.7 ° Cc=1.02. DMF) 

f) C1R. 5S) - 7-'<>^-2-t+V-3. 7 -^Tlf [3. 
3. 1] ;t>-3-*^t:>i$ (4-> l>*M>W 7;F 




±I?ISe) T»£nfc C 1 R. 5 S) - 7 -'(^A- 3. 7-S>7«ft*-/ 
?a [3. 3. 1 ] 2-*>©h^x>*«(156g)(l4 -y 

^;l^V>T^- K18.40ml. 127mmol)SU : h 'Jxf-JbT $ XI. 78ml. 12.7 
aunol) ^-Jn^SSgt/co 30#&. 9 w h 7? 7 4 -fttt (C «k 0 4 - / 

h*i/s<yVfr4 Ji/T±- h u im *<D*J£#C0.87 
ml. 6.03inmol) £i£fiDL/Co $ £C30£lfflaS£ Ufc'f£. Klfrj££*&l/fc 0 
&£-tr-7>f r-£ffil^Tfli£U # h^xX 100ml) Tifc^&A/fio fltfc£5X?x 
i&fngtSfcTk^ h 'J ^A7kig&. f&fH6£* C& 50ml)TI®»:^ 

l/co &*i£B^r*s/^A&tf£tt&ci.47g) &Mz.m&izTzofr®mwLtz 0 

U atift^atSL/co 8aKx*y-M60ml)£j!lO*., 
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iLt (1R, 5S) - 7-^>^-2-t+V-3, 7 -i?Y*f\£i/9a 
[3. 3. 1 ] Ji->- 3 (4 -* h*i/Oi?Jl) T I K(51.4g. 

JR^103X) $:£l&frt?Z&in&tiitfi®£'ftfco Zti£Z<DZ*!k&fctzm^ 0 
'H-NMR (CDCIj) 1. 72C1H. d. J=13Hz). 1. 97C1H. d. J=13Hz). 2.20-2. 30 (3H.m). 

2.65(lH.br s). 2.86C1H. d. J=10Hz). 3. 12C1H. d. J=llHz). 3. 410H. d. J=13. 5Hz). 

3.50(lH.d. J=13.5Hz). 3.70-3.90(5H.m). 4. 46C1H. dd. J=5. 5 and 14. 5Hz). 

4.52(lH.dd. J=5.5 and 14.5Hz). 6. 85-6. 90(2H. n). 7. 10-7. 35(7H. m). 

9.83(lH.br s) 
FAB MS(m/z) 394. 272. 229. 121 
[a] D = +17.5 ° (c=1.08. DMF) 

g) (1R. 5 S) - 2 -**'J- 3. fi/^o [3. 3. \] J + 

>- 3 -jJJl#>m ( 4 - ^ h + i/'O T i K 

0 0 0 

±1211 f ) ( 1 R. 5S) - 7-<>^A-2-t+V-3, 7 

-i?7*f\Zi/9a 13. 3. 1] ;t>-3-*At:>i (4-^ h + 

7; K©ffl£j£8l(51.40g)©x*y' -;K490ml) jg&t::5V<7 -&3& 
(7jc^55%)(7.36g) Srfinx., TK^ga^TOkgf/cm* ) , 1^^60-0X5.5 Bflffllg 
fcfe&£«£U i^y -^(283ml) Tft^iifrC ( 1 R. 5 

S ) _ 2 -**y-3. 7-^T1ft"i/^o [3. 3. 1] v^>-3-#/Utf 

(4-^ h + i/ / <>^^) Ti K©X;? y -;Uig$(652.7g)£&/Co 
"H-NMR (CDCh) 1.87(lH.d.J=13Hz). 2.02(lH.d. J=13Hz). 2. 19C1H. br s). 
2.61(lH.br s). 2. 89C1H. dd. J=2 and 12Hz). 2.95UH. dd. J=2 and 12Hz). 
3. 05(lH.d.J=12Hz). 3.24GH. d. J=12Hz). 3.79(3H.s). 3.84(lH.s). 
3.85C1H.S). 4.39(lH.dd. J=5.5 and 14.5Hz). 4. 48C1H, dd. J=5.5 and 14.5Hz). 
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6. 86C1H. d. J=8. 5Hz). 7.27(lH.d. J=8.5Hz). 9.80(lH.br s) 
FAB MSCm/2) 304. 261. 195. 121 
[a] o = +42.0 ° (c=0.545. DMF) 
g*£ 93-95'C 

h) (1R, 5S)-2-**7-3, 7-2>T1ffcrs>?a [3. 3. 
y- ( 4 - y h + i/'OSW 7; K- 7v;UK+I 




7v;l&£ 



±CIIg) T»«s>tlfc ( 1 R. 5S)-2-**7-3. 7-^T1ff->i7 
a [3. 3. 1] ;t>-3-*^>8(4-n + ^>^)7U'Ox 
*y -;Ufc&©9£620. 1g£63~65°C{::J!jn&U <&C:C7^;H*(14.05g. 121 
mmol) ©x^y-;K550.8inl) &&£1.5 I^IBl^J+TjBTL^o «#T, M&iz 

mvtc^ ffitzLtzi&i'B&mms, stm-rzzttzj:*) cir. ss) - 2-t 

+ 7-3. 7 -S>T1f b~i/?o [3. 3. 1 ] J i~ > - 3 - * *.+C ( 4 - > 
h + S/'<>i?;U) T5 K • 7v;Httt(42.65g. ( 1 R. 5S)-7- / 0^^- 
3. 7-^T1ff->^a [3. 3. 1] ;t>-2-t>-L-DBTAttfrt» 

•H-NMR (DMS0-d«) 1.77C1H. d. J=12. 5Hz). 1. 97CIH. d. J«12. 7Hz). 
2.20(lH.br s). 2.54(lH.br s). 2. 81-2. 85(2H.m). 2.96-3.07(2H.m). 
3.64-6.68(2H.m). 3.73(3H.s). 4. 31 (2H. d. J=5. 69Hz). 6.57(2H.s). 
6.89(2H.d. J=8.57Hz). 7. 24C2H. d. J=8. 48Hz). 9. 64-9. 68(1 H. m) 

FAB MS(m/z) 304O0T ). 121 

[a] d - +33.1 ° (c=0. 61. DMF) 

tt£ 176-177*C 

mmm 1 ^ 1 6 ®<t&®®mik3:&vm<t?to&tt*:& 1 ~ 2 6 izm? 0 
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MQWi s t a r 5 v h (200 -350g) ^£?#£fl/cBw£7k& L/c 1 Ofggfi 
(v/w) (50mM Tris -HC1. 120mM NaCl. 5mH KC1. lmM MgCU. 

2.5mMCaCl 2 ) W^^t^XL/:, : J% - h£ 4 *CKft£/.j:# £50000 
xgT2 0#»ia4>£*U if^n/^U-y h£l Ofegfi: (v/w) 
CSSiS^t/:, 1 BffiHifcH&x 4 'Cdft^^ 5 0 0 0 0 x gT20 

#H&4>#8iU h£MKi ofggM (v/w) ©8»&tr??& 

SStffcfl* &S?£©M6®SI££L owr yiC^ft CJ. Biol. Chem.. 
Vol.193. 265-275, (1951) ) TSfl^L^o 

C 3 H) -If >Tf L > P a b r e z af?©gft (Molecular Pharma- 

cology. Vol.39. 9 -12. (1991)) TIU^L/Co 9 0 0//g©&Sfc 

SSK. 6nM ( *H) -+r>f ¥••>> (45nCi/tube) ©»K©SO*rt:£ 
fcl^W-f 1 2mmx 7 5 mmC-H'J U >5 L i-^'4 , r550 1 

©fi**-f a >&ST'4 0 C{rfc^T2l$l8K >+^^- h L/ct>©£ 

ffl^/co- tt*SlE(i, 0. 3 SX^'Jxf 1/ W £ >raLTfcl^c^7Xli 

( J H) -•*>(1-i'>®1&&<DWWt, 0. 1 nM- 1 mMOK»fk^tt**tr 

£2 7Cl*©g&£7F-fo I C 5 0 ffiteftfltt C J H) -tM' f-S/>»^*50 
9€ffllfliL/c§iy£ffc£®©gST&<5o S*©**!8{fc£&ABT- 4 1 8 I*. 3- 



l 0 o 
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^2 7 





I C50 (nM) 




I C50 (nM) 




7 


3 7 


322 




25 


4 8 


590 


ABT-418 


190 


4 9 


758 
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2600 


5 0 


619 
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142 


5 1 


844 


1 0 


370 


5 3 


843 


1 9 


238 


5 6 


629 


2 2 


160 


6 1 


74 


2 4 


550 


6 2 


211 


2 5 


320 


6 3 


43 


2 6 


120 


6 6 


600 


2 7 


57 


6 9 


620 


2 8 


255 


7 1 


190 


2 9 


340 


7 3 


110 


3 6 


670 


7 5 


50 






7 6 


87 



£0*012 ( K'<5 >ttlflflFJB> 

K><S >ttffiftffl(i. Nagy^OMU. Neurochem.. Vol. 43. 1114-1123. 

(1984)] Kttl^BJEUfco 

Sprague-Dawleyft©7 ? hfr &»fcK**f*««*, N- 2 - t Ko + i'Xf 
;bh'^7^>-N' -2-i^>XA*>l (HEPES) (pH7. 5) 5mM 
TftlfLfcO. 3 2MOi/a«l2m 1 + ffvX-T^a y&mryJ 

iffii^JffkLfc. h*»i©^lffl:**T5m niftftu iooox 

gTl 0 ^IBiSH>*li Ufc. c©f«*ff^ftfc'<l'? H:Hlt< OiU - 
ZT#£ft/c±a*tet£©±B*&£*fr^ Sfcfc 1 2000xgT20# 

Hft-afcP e r c o 1 1 1 6 96. 1 0 96&C5 7. 5 96 «k 

Percol 1 43BS©-hCWILfc 0 1 5 0 0 0 x gT2 0£HS<i>$Mi 

«B£S»^(128mM NaCl. 2. 4mM KC1. 3. 2mM CaCh , 
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1. 2mM KH: PO4 . I. 2mM MgSO*. 25mM HEPES. 
1 OmM ImM 0. 0 ImM '<Jl*>)» 

8ml T*fl!Lfclft* $t>(Cl 5000xgT'2 O^raS^lBtL^o ftbtltz 

&l^T\ C 3 H) K'<$ y (Amershaa 40-60 Ci/miD^SS^dfifl^.. 

0. 1 4M©ft&a«cu 11:3 7'CT-5^ra-r ^ 3 ^-> 3 ^*5;t 

±T»£ttfcgii5fc£0. 5 96<Z>* 'Jx^U W $ >^gi$t/;^XiSi 
7^>U*- (Gelman type A/E)Tat«U 7 4 )19 -l.lZi/1"? h V- A^ftJnJ 

5IU^7b^3l^arfS[^7>f ^^-±(C?»T-r5C (0. 2-0. 3ml 

/min) ftr£bfc 0 fflik®n® l 0 xzMigfcO. 2ml^ fcfrLK? j 

raai^M^i^. f#£nfc&an££^g£®s- (-) --3f->T»bnfc«t 



m2 8 



HJSflJNo. 


96 — zif-y 




6 4 




1 0 0 
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3 4 


2 0 


2 6 


5 1 


6 3 
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SH^Lfco £*KI*JittWi s t a r 5 v h (170 -200g) fc, gatLT9IB§f 
2 3511 CVS : (@30cmx30cmxjg£30cnu B J!^ : «S25cnix||ff^ 10cm 25cm) 

£-f> P<k^lTi:bT5-y h £»f#s*fT© 1 l*IBI«HlWa(C A*U £fc«Jffi£BB 
ttTfrS?? h AS STOW (SEW*) ZMZltzo S$S* 

r'J * KCO. 2 5mAOBmf!l» ( 1 »IB) £4*/cl$©5ce;£l$££ii L/c 0 
*©2 4*m»i:«*MMT*fTt\ fi«»**SII«Lfc 0 SfttMr© 3 0 5HiTC 
tItfi*i:S»l/fcX3#7;> (0.5mg/kg) fc»Bfl:#tt(0.1. 0.3. l.Omg 
/kg <Di*>\ m) *ftT84b^. B»tttT©Efc»l****3 o o»*-ce» 
U -enJ£(±li 3 0 0»tlfco #P©^^KlT5Ct:?8l^^!i!ann-Whitney©U^ 

Hi 0 5 «JMT©ftlll*T*r«^*^Kl&»"»*Wr fc« 

t>^^»4**«/hW3»ffl* (MED) tl/:, 

*ffiftfll©»flltbTJfilE«<fc*iB*tfc. ttttWi starch (220 - 
300g) Y'<)\,\£9-A/i- h »J^A (25mg/kg. i.p. ) 2fcCMrt> \i9 

h'J^A (300mg/kg. i.p.) T«8*U *tta4»tLTH#KKPE 1 0f7 
o>f-a-^*, jfcEMEmfcLTttlblftKPE 3 0 7^7 a AL 

SffrfcMEL*:. *ttl*£S*'tt*i::*1*U *ttJB* (O.lmg/kg) <fc9 2 0t> 
£Lt©!B«**tfT«*»* (lOmg/kg ) *T*ttLTttlMR:fr-»-l'fr£fS: 
^Lfco ^8?&4f5&©]iiLE£fl:# 3 OmmHgKarf 5ffi*£*'h*T3fcfl§* 
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(EC 3 0) tbtzo %2 9 K-e©*£JH£^-f o £{fc£®©*mftffl/';fcfiittm 
Jt£S 2 9 izmto 
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jfllE-h#(BP) 






MED(mg/kg. s. c. ) 


EC30(mg/kg. i. v.) 


BP/ST(ratio) 
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*HBJ©-^T1f t"->?o [3. 3. 1] y^">^t*(i, j^-sf-i/gny 

T;l/7^>f7-|!, ^*-+>7>JPi. ^>^>h>Jp!. f > ^^©^t&tt&g 

Cl 1] <D<t&toli, [1] ©^Tiff^^a [3. 3. 1] 
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^/it+i/iXti-NR 4 R s (5t*K R 4 StfR 5 li^-Xli^^f ^T7;l+ 
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^£tt£^T1f tfi/^a [3. 3. I ] J i- >^#{*Xli*©miLtilF§£tt5 

2. R^-CONH- (CHR 1 ) » -R 2 (it*. R 1 ^ mStfR 1 tiSS 
*«1 fclWTffcSo ) T*4»*«lE«©^T-!fh*->^o [3. 3 . 1 ] y 

3. R* ^7K^H^r^Sit^2E«t©> ? Tift"->^D [3. 3. 1 ] y 

;l/ST»-5lt^3EI£©^Tif b*->?o C3. 3. 1] J 1->&m&Xlt*<D 
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3- CCS) -l-7xiAxfA*A/<^A] -3. 

[3. 3. 1] yf->-2-*>. 

3- C (R) -l-7x^xfA*;^^) "3. 7 -^TlffS/^D 

[3. 3. 1] y^>-2-*>. 
2-^-+V-3, 7-yT"tft"2/^a [3. 3. 1 ] J t>- 3 

- (1 -t7fA) T;K, 

2-^+7-3, 7 -i^T-tf f->^a [3. 3. 1 ] J + > - 3 - ts )l# 

2-^-^7-3. 7-^T-tffi/^D [3. 3. 1 ] J +>- 3 

- ( 2 - y b + ">7x-;U) 7; h\ 

2 -**y-3. 7-^T-tff^^a [3. 3. 1 3 7 3 

- ( 3 - y F + ^7i-^) T $ H\ 

2-**V-3. 7-^T1ft"2/^D [3. 3. 1 ] y 3 

- ( 4 - / h*is7 x — ;U) T i h\ 

2 -**7-3. 7-^T-lff^^a [3. 3. 1 ] >- 3 - 

2-**y-3. 7-S>T1ftfS/*o [3. 3. 1 3 ^ i~ > - 3 - * A* >fit 

2-**7-3. 7-^Tif b'^^a [3. 3. 1 3 ^ ■*->- 3 
-tert - zf^-flT I h\ 

2 -;f*7-3. 7-^T^t**>^o [3. 3. 1 3 J + y- 3 

2-**V-3. 7--^T1ft"->^a [3. 3. 1 ] y -TV- 3 

- (4-jfoo^>^A) 7; K„ 

2 -**7-3. 7 -^T«ft:->?o [3. 3. 1 3 y * V- 3 

- ( 3 -?poOi?W T i h\ 
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2-^-^7-3, 7-S>Ttflfi/7n C3. 3. 1 ] 7 * > - 3 - 

- (2-?dd'<>^) Tl h\ 

2-**7-3. 7-^Tift*^^o [3. 3. 1 ] J + y - 3 - ii )1#>WH 

- (4 -7)l*a<<yi?)\,) 7; h\ 

2-**7-3. [3. 3. 1] >t>-3-*^t^8 

2-**7-3. 7 -^Tlf tf^?o [3. 3. 1 ] ^ * > - 3 - 

2-^-^v-3. 7-S>Ttfb*2/?o [3. 3. 1 ] y * > - 3 - * btf^Wt 

- ( 4 - i h + S/'O^Jl') 7 i K, 

2-**7-3, t"->^n [3. 3. 1] ;t>-3-*^>K 

- ( 3 - y T i b\ 

2 -**7-3, 7-^T-tft-^^o [3. 3. 1 ] J + > - 3 - * A,tfy& 

- ( 2 - * h + S/'OSW 7 i K\ 

2-**7-3. 7 -S>T1ffcfS/*o [3. 3. 1 ] ^ * > - 3 - iJ 
-(3, 4-i?n*^>^)7;K, 

2-^+7-3. 7 -SJTtf tfi/?o [3. 3. 1 ] ^ * 3 - Z Jl#>& 
-(3, 4. 5-h'J/h*^V^)7iKs 

2-**7-3. 7-S>T1fb*->?a [3. 3. I ] ^ * > - 3 - il Jltf 
-(3. 4-^fl/>i?t* , >'<^^) T;K, 

2-^+7-3. 7 --^Tift's/ 7 o [3. 3. 1 ] ^ * > - 3 - * 
_ C4 _ "Oi^l/D 7; h\ 

2-**7-3. 7-y7fh'«>J'D [3. 3. 1 ] J + > - 3 - * 

- C3, 4 -S? CO^At + i/) "O^) T i K, 
2-**7-3, 7-S^TIffS/^o [3. 3. 1 ] J + y- 3 

_ (4 -KyV)\,** : S- Z-* h*>"0>W 7 * h\ 

2-**7-3. 7-^T1fb-^^D [3. 3. 1 ] J + > " 3 - * 
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2-^+7-3, [3. 3. 1 ] J + 3 -*)l*y&. 

- (3-7;l/^a- 4 h + S/'O-^A) 7; h\ 
2-**7-3, 7-.5>T1flf£>*o [3. 3. 1 ] 7 3 

2 -**7-3, [3. 3. 1 ] J 3 

- ( 3 - yf-^'OvW 7; h\ 

2-**7-3, [3. 3. 1 ] y-J->- 3 

2-**y-3. 7 ->>T+f b'->7o [3. 3. 1 ] J ± > - 3 - * 

2-**y-3. 7-i>7ifb"S/?o [3. 3. 1 ] y 3 

- ( 3 - h >J 7AtoyfM>-^) T i K, 

2-**7-3. [3. 3. 1 ] y * > - 3 - * 

_ ( 4 _ |» ij 7^tayf;K>^A) 7 ~ h\ 

2-**7-3. 7-2^T1fh"i/^n [3. 3. 1] y 3 

- ( 4 --7y f-;UT S yo^A) T 5 h\ 

2-**7-3. 7-^nfh"i/^D [3. 3. 1 ] J +>- 3 - 

- (4-ih+^>y*) 7; h\ 

2-**7-3. 7-^Tifh'v/^a [3. 3. 1 ] J + >- 3 

- ( 4 -7xiM>^Jl') 7 S K% 

2-**7-3. 7-^T1ft*->^o [3. 3. 1 ] J 3 
-(3, 4-y?OD^>^) 7i h\ 

2-^*7-3. 7-yr-tfb-5/^n [3. 3. 1 ] V ±>- 3 

- (2-f-xr.AO y^^Ti h\ 

2-^+7-3. 7-7T-!fb-i/^D [3. 3. 1] ;t>-3-*^>B 

- (b*'J 3 --f ^-y f"^) 7 - 
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2 3, 7 -SJTtf t"S/?n 

• (tf'J 4 — < ^ — y 71 Y 

2-^+7-3. 

(^7*U>- 2 -IWI'- yf-AO T 
2-**7-3, 7-^Tift*^^D 

( 2- + 7l-fr) T * h\ 
2 -**7- 3, 7-2>T"tffc*£/*o 

2-3J-+7-3. 

2-** 7 -3. 7 - ^T-tfh">^D 
(2 - F*^7i^^) T i h\ 

2-^*7-3, 7-^TIft^^D 
( 3 - * h*->7af^) T i K% 

2-^+7-3, 7 -S>Tif h"i/?o 
(4 - / F*->7i*^) T S H\ 

2-**7-3. 7- ^T-tfh'>^n 

7*n f/UT ^ h\ 

2-^*7-3. 7 - ^Tlf h"i/^o 

2-**7-3, 7-^Tifh'i/^o 

2-**7-3, 7-^T1fh"^^n 

2-^ + 7-3, 7-^T-t^h'^^o 
(2-^^^7*n^-;l,) 7; h\ 
2-**7-3. 7-^T1ft"J/^n 
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2-**y-3. 7-£>Tift"$/*o [3. 3. 1 ] J +>- 3 -i3)l>*y& 
-i/pn^ytfrT i h\ 

2-**7-3. 7-^T1fh*i/^o [3. 3. 1 ] J + y- 3 -* 

2-**7-3. 7 -*^T-»f h"S/^n [3. 3. 1 ] y * > - 3 - * Jltfyft 
-(2. 2, 3. 3-r h7^fA^?o^a^) 7; h\ 
2-**7-3. 7-i^7f h"i/?o [3. 3. 1 ] y + y - 3 - ii Jl&yWt 

2-^*7- 3, 7 -i>T1f t"i/7o [3. 3. 1 ] y -J" > - 3 - * Ktf y& 

2-^*7-3. [3. 3. 1 ] y * > - 3 - * Jltf 

- (4 -b Ko*i"<>$W 7; H\ 

2-**7-3. 7-^T1ft"i/^D [3. 3. 1 ] y*>- 3 
-(3. 4-ykKo*J/K>yA) 7SK, 

2- **y-3. 7 -i>T"trt"->?o [3. 3. 1 ] y * >- 3 - * Jltf>m 

- (4 - t Ka + i/- 3 -y h + S/'OiW T S h\ 

3- (N. N-^yf^^-f^) "3, 7 -S>7"*f b-*>?n [3. 3. 
1 ] Ji-y- 2-*>. 

3 -- (f^'J 2>>- 1 - 3. 7-^7ff->?o [3. 3. 

i ] j±y-2 

3-T-t^;U-3. 7 -yTIf k"S/^a [3. 3. 1 ] y >- 2 -* 

3 - hT/<o-f 3. 7 -*JT*f f>?o [3. 3. 1 ] y 2 

3 -/O^**^*^-^- 3, 7-S>T1fk*$/*o C3. 3. 1 ] y * 

> - 2 

(1R, 5S) - ( + ) -2-^*7-3. 7-S>T*es/*D [3. 3. 
1] y 3 -*A.#>a-*>^o'<>f-;UT5 h\ 
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(IS, 5R) - (-) - 2-t+V-3, 7 -i^Tif t"S/?n [3. 3. 
(1R, 5S) - ( + ) - 2-**V-3, 7-^T1fh*i/^D [3. 3. 

i ] y^>- 3 (3, 4 -s>y h + i/^yjji) t * h\ 

(IS. 5R) - (-) - 2-t*7-3. 7 -i^T-tf h"i/^o [3. 3. 

l ] j±y-z-tjfr#ym- (3. 4 -yy t* k. 

(1R, 5 S) - ( + ) - 2 -**7- 3. 7-i?T1f t"2/^n [3. 3. 
1 ] y 3-**#>»- (4 -y h*S"Oy*) 7; H\ 

(IS, 5 R) - (-) - 2 -**7- 3. tfi/^o [3. 3. 

l ] j-t-y- z-iuixym- (4 - y Y* f y<y s Jn,) r i F\ 

(1R, 5 S) - ( + ) - 2 -**7- 3. 7 - s JY*f [3. 3. 

l ] j + y- 3 -z7/u*>»- (3-?oo-4-y h + ->^>^;u) r * KV 

(1R, 5 S) - ( + ) - 2 - + +7- 3. 7-^Tifh"^^o [3. 3. 

i] y 3 -# (3-7**0-4-/- h r$ K 

*N^nc«»«koatfns»*3Hi leico^Tif £i/?a [3. 3. 1] /f->m 

6. ft*3g 1 -5Cl>fn^ 1 «JlCtt©yr-»f t'i/?a [ 3. 3. 1 ] / 

7. m^i-scD^-rn^iiiciaiSco^Tift'iy^D [3. 3. i]y 

8. is^s 1 -5oi>-rn^ 1 ^{ciateo^Tif t'^^a [3. 3. 1] y 

9. »3^si-5©^i"n^iwcctt©^Tiffi/^o [3. 3. 1] y 
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10. &*ai~5©l^ftfrl*KE*©-:>T1ffc-^o [3. 3. 1] 

11. »#51~5©l^ftfrl«KEtt©^7tfb-2/*n [3. 3. 1] 
y *- > BMHtX it * © CT-tflF* $ tl Z tt L T £ * 

12. »#gii-5©^-rn^i*KE«©yT*ft^^D [3. 3. 1] 

13. j»*Sl-5©l>m^lS^Ett©^T1ffi/^n [3. 3. 1] 
j ^>»#(*X(i*©*a±»«*n-5***fft^^«K*tEW*i»*«l« 

14. lt^l-5©^'rnA>13ilC|£«©^T-9 f h-'>^D [3. 3. 1] 

y ^>^*(*xii-e©3ia±^ : S$n'5t£^#wtT^*^ , -*> v >^te*«io 

15. »*«l~5©^rn^l3SKEtt©^T1ft"2/^n [3. 3. 1] 
y >B#*Xl**©WLbllF*3 ****** LTtt *EttW#M«. 

16. i3f->«3»J >flsffl*Wr*S?T1ffi/^a [3. 3. 

17. >ttffi^ra*w-rsyTif k*->^a [3. 3. \iJi->mm 
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(5£*K Bnti / <>>'^S^Ito ) T^^tiS ( 1 R, 5S)-7-^>>?;U 
- 3. 7 -S>T"»fk"S/?n C3. 3. 1 ] y i~ > - 2 - * >©!&i£2r& 0 

(a) ^ [27] 

T^Jj [2 7] 

N 

T^^n^ 5 -7 , a^^n^>»^xX7 L ;KfcSt£:{rftLT. TISjS; [2 8] 

R'00C v ^_Br 

C2 8] 
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ess*. r« itTJi*>im&m?o ) T^$n^xxf-;Kb-&®i t. 

(b) c®xx^;Wfc£®£x M MLStSKttLT. TS^ [2 9] 



[fjj [2 9] 
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R s (iT^^^X^-To ) T-^ftS-^r/gjx^-r^ffc^&fc U 
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J: OTEjC [3 2] 
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(5*;+, Bntt'O^Ht***,, ) T^$n5^T1fh"->^D [3. 3. 1] 

(e) CO^T+ft^o [3. 3. 1] **i£tt£K£Hl' 
-B B B «fj*CJ:0^53-Sd-r5C tCcfcO. TI£5£ [3 3] 
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Bnti^O^^S^-To ) T*3ft* ( I R. 5S) -7-^>^ 
-3, 7-S>T1f k"5/?o [3. 3. 1 ] > * > - 2 - * >£&£ 0 
2 0. fcOTm&SVZtZftmtTZZ. [3 3] 
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(d) COf^'J ^>ft£&£fflfc£[£Ktt-LT. S^>-^7>TKtfi 
CS^^C tCefcOTE^ [32] 
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(5£*. Bntt^>^Ai*$t. ) T^SttS^Ttf \£i/9v [3. 3. 1] 
(e) :©^7ft*->^o [3. 3. 1] J + yfc&m^ jfc*iStt#R£flH> 
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-3, 7 -i?T-tf t*>^n [3. 3. 1 ] J 2 -*->0»62rS- 
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OffttT. SE****ftIfilCliftLT. TE5t C3 0] 
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(SCt, .Bnli^>^AJ**t. ) X'WsZtiZ'JT? \zi/9v [3. 3. 1] 
(e) C©^Ttf tf->?n [3. 3. 1] y^>{t£fc£. 

■&mm~&*)it¥ftn?z>z tcio> tess; [33] 
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Bnli'O^l'&fcS-fo ) T^$nS ( 1 R. 5S) -l-sOi?* 
-3. [3. 3. 1 ] J 2 -*>£8*<, 

2 2 . TSEiC [27'] 

H00C \/\ 

if) [2 7- 3 

N 

T?**n*-3f->»*ll*»tf*fl:f'^-^^:filC**SCt(rJ:»), 5-7* 
TE-^ [28] 

ifT [2 8] 

N 

2 3. T3E5SC2 8] 
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( I ) £ffl^T- h 'J *ffcKl6Kttl/fc«. &S£*B^ h *) * A***T*ia 
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N 

2 4 . T£5£ [29] 

R^OOC^^XN 

ifY [2 9] 

N 

[3 0] 

R'OOC 

I J [3 0] 

IT 
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esc*, r 8 i*t ) T^snse^u *^ 

2 5. Ti£^[3 0] 
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I J [3 0] 

N 
H 

fclliOTE* [3 2] 




[3 2] 



(5$<K Bnli'O^S^-fo ) ■C^n57-^>^-8, 7-i>T«f 

t"->?a [3. 3. 1 ] y 2 ' 
2 6 . [32] 




[3 2] 

Bn-N 
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